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15 o T til 1- ^ ffi^ t NT . 

IS b a> a^^m * tH f ^ di :^ ^ ^ ^ 
AH* « * *i r t ^ -5) c i: * <t 1- ^ 2 ISK 

PNSB-^^t-^^3fe^^;l— K^m^t-^^fC. CCD 
3fe ^ a3t L ii^ P N ^ / W T X 1- [S] ^ IC 3fe ^ 

-S^ y Mill Lfr^3feSS:3t^S . 

c<otti*e«$ts-^«iy*rftift<oa^Kyi9«i: 

[«^« 5 1 11*11 4 IBftCOWfflffi fc o T . 

KtA<By'&orKit?)*i. cco^*y-f:f-Ri. * 

^a^feLfcii^iiPNg^^/xVTx^^fai^ic^^m 
:^^^i:$i±^a5ttfe®<t4^^a5t^l9:<l:4*y. ctDS 

iftfctib^**!. K^5iy>t*si«9a)SEJ^aiyffiai:LT^ 
#riH^3t^>r:t-KA<-o^^$HrL>^^^ic. K^y 

5iJir3fe-<r S® L C ^ ^ ^ -r ^li*3S 5 IBitWlf 



[9*318] mt^^i^B\^mit^m{z\ts ^^om^ 
^^T^^y^^fi^^^-r-sct -r^H*®? 

IIS*^ 9 ] If *^ 1 8 Ol^-f 1 iSiriBKO) 

[is*3ai o] gfe^uiy>prit!teiriB^$tttcita$a 
^w-swaR^isys.^i^fca^t:. 

c<D« 2 G)**«a5t^®xt;is 1 <7>a3t^e-e3t$a 

3t L r If ffiOgfe^lS y ^fr 5 m 1 (DBfe^iR y X^i: . 

±iemi(;)ai:^xii<7)ft(c^ i co^^m^tft^^Rxsm 
2 co^3fe^a7t¥®:(D%3fett@3tt;a5fe^s§a)^ y 

S^T 5 c*: 5 1::^ y Qxii^i^feit-r 2 (D^i-^ailx 
St. 

tt^tmz. ±IBmiC0*5tll95t^©*a3tttlSi: 

LT±iBmi <7)*ft«a3fe^e:jtt;s2<oa*¥®:T?jfe 
^ a3fe L r ffi«(7)a^isi y 9 m 2 a)a^ise y xs 

±12^ 2 (7>K^isi y xs-esE^K ?)tLfcisa* tti*t-«i 

^mmt^z t ^i^mtt^m^^^^ y 

1 1 1 mmm^0di^T-mt. ^mznf^m 

fiiem 2 a)^5fe^a3t¥i5T*aA LfcK«^i5i y is«*ai 

:bt^tmz. BilIBm2<;)t!j^xfftt. a«J(^gtsaS2 

a)a*¥®[-ca5teLfcK^ffiiytsa^di:^L. sit^rfi 
t^zt 1 1 ^ w*3S 1 0 iBiJc(7)is«[S6<5^35i y ^ 

[000 1] 
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[000 2] 

0*a3^^SaiCfct^Tf4. CCD (charge c 
oupled device; Wit^^^m^) T*5iJ^ff^ 

ll$fiELfc5-r>-b>-9-r(*. CCDli*$-5l|l-4^. 

[0003] ^fr. CCD^j*}^jaLfc^-<>-tr>th-C 
li. Ur^^feJ^^r-fe-g) L E D ( I i g h t e 

mitting diode: m^^-^^- K) Sffll^ 

[0004] 

[«^A<«j?5L<fc3i:-rSSe] ±aiC0J:5l::. LED 

ib. ±^(DtH:^^mVit. Z^lbLED-V^CCDS-e-tt 
-So ^tr. Cttb L ED^^l/CCD*@SSiS«tS«^. 

[0 0 0 5] ±SEC0*19fcti:-:5^fe*Hfc 

[0 0 0 6] 

PNlf^A^b^i:y«3fe#la'e^ftLfc3fe^s*•r^ 

ho 

[0007] :^%m{z^ht. ^^^^t^^^mt 
[0 0 0 8] ^tzs m<ommt. ±«E<o«wutti^. s 



[0 0 0 9] Si%^m^mtJ:mmn 

hztiz^^). s^mit^Mz^nomt^t^simttjih, 
zotz^. ^n9i^mtt<n^ttjihtmz^mit\z^^x 

[0 0 10] ^tz. ^(o%^\ts ±^(o%mzmK. R 

m^-r^m^Hi^i^xhvm^m^^mtsMziox 

[00 11] :^%mz^ht. mm^m^^^m^mit 

a^tes * m :ti ^ c i: A< pifig i: 4^ ^ 0 

[0 0 12] a.^lSiy««t«ll::lB 

^i^th^t^^^t-\^iM:m-thmz. zo^%9 
aESAD^^afe^tJ-^^^ttffiihfciaiys^^^yex 

7fe4^^r*#b;txt= autism $t±i:bL. C(7)ai:^iSS*a 
[0 0 13] *^WfrJ:^^. ^7fe^a5t^^^^tv-F 

ttS5t4^cS ct ^^fetfesii: ic« y ^x^e-e^ y ^ c 
¥^S0«i6(7>^ y §xa)^^-cai:^^©T*a»?Ei:a7t«ss 

[0 0 14] ^fc. ^pt^a3fe^S^ii^rc:i<i:(-«l: 

y. ^*«ffita3tetitfiii:*^ys^ttii. ^-n^H^ 

LT. ggCDl§iBS1bJtl/X^-7.^$a)[p]±SEI*c:i: 

[0 0 1 51 ^fc, i&<7>f»HSf*. |fi*«4ir3K(DiS«m 
^g^r-fcor, PNS^^^-r^^3ty^^-K^^ 
m^trnz. %%m^%^^(o%%^^t-\^tzo 
»3fe^-<5j--K<t*<!»y^oriftitbti. z(r>%%^-( 

Kf*. *ta*Lfc«^(CPN»^$/<-<7X'r^ 

fSi # ir 5t^m:b ^± C ^ t^- ^ a3t 1^® i: 4' S a^t^lft <!: 

j^ciry. c<Da3t#s^^3fc^a7t^sa)^a3fcis^/)m 
iBai*^ifi:izai:^3**t. a^is^y >^it«!i<;)a«^iay«ffl 

[0 0 16] *^B^(Ccfc-&i:. ^3feSa3t^©a)«5ty 
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[0 0 18] *«5«lcj:^i:. Ctib-^-ti-rn-O-fo 
1(Dfg3t«a3te¥®T*«3t«fi6*«*1tfcii^lc{i, -e 

[0 0 19] -tLT. C<D^IC. ^y^K.¥l9[T'^5t*S 

[0 0 2 0] ^tz. ^(D^Bm. ±&(r)^mizm^. s 

[0021] ^^B^dc^'g)^. ^^iJ*fijb¥l9:A<a3fe 

^ . S '5 IfifPa^S 1:: Jf L T I' * it ^Ztf)< 
\Z^ Z(D^tft^§l:(Dmti^mi^'^t>it^Zt\Z^^). % 

y^(r>^%&^^mmz^fy-^it^ztt^^mt 

[0 0 2 2] ^^\Z^ ^0%mt. ±ai(7)^e3lCto^. 

n^m^m\t^mz\ts ^'&o^%^m^K.<\tn%m 

m^mmm^^ixi^htmz. z(r>m^^m\m%m 
^%^mzi,i&m^^x^%m^%^^(r>^^^mt^ 
y g X s ^ ^ai y ^ ^^-r ^ t <D -e fc 



[0 0 2 3] -^^mz^ht. *jai^s*<ft»sj*a<b 

^m\ziSM^ttXl^^Zt\z^^}^ ZiDUm^WLt^^O 

iikis^t^^^mt^mmz^^)m^*iit. s^^^^jsnf 

[0 0 2 4] ^fc. ite(7)^W(7)^^>-b>-9-aS(*. ± 

1^ 1 3& § cfc 5 1 c * « a® L r ^ ( t t (D t? & ^ o 

[0 0 2 5] *^Wlr<fc^<!:. ±i$(7)raaai:^SM^- 

<t?tf^, zcDfctfj.^-ottiTJitacDffi^iaytt^*^ 

[0 0 2 6] $f>lr. f&cD^^fi. ^^ISyJtftl^KclB 

m^*itcfsm^m^^mnm^'S!SL^):^^izt^i'^x. * 

SI <t ^ cfc ^ fc-^ y # ^ fi^ $ mmr ^ m 1 (om^fc^ 

<^ffit-r^<h*i::. ig2 0^3t*a5fe¥K*aftttffit 
Lrc<z)m2(o^3fe^a3t^SRt;mi (oa^^ift-C'^fe 
^^^cLxmno^^^ y ^ m 1 cDSfe^si y 

m^(n\hm:mt. m^<o&:hJ:m(Dmzm^o^%mS: 
9t^m:sixsm 2 a)«3fe3ia5t¥^(7)^5fettiS2it;a5ttt 
si<D^ y ^ ft ^ cfe 5 iwtD y m7Lm^^&Mthm 2 

cog-^eax^i:. m2a>«3fe«a3fe#®(Olfil*y-r:t 

S:%^mt Lr^i a>^3tifea3t^s&i/m2(Da3t^ 
®-e3^$ a3fe LTit«©«^K y * ft 5 m 2 ©a^isi y 
xif<t, m2(D§!^ijyxii-eK^iSbtifcisa*tii* 

[0 0 2 7] :^^f^\z^^ts s 1 o^i^eaxs&i; 

.WlE.\Z'{=i ot^^\Z.. ^1 (DB^'"^ y X *1 R IX «S 2 OSt*':^ 

flXyxHTr. cWrS-:5iNr«aa)BE^ISty^ftxli. 
^3fett^l::fe'&^3fe«a*^SRi;a?fe^S:T-®^lc5fe 
^a*Lraj:b-r^ct;b<prfie<!:':»:^o C(7>5fe<D 

a*ttffi t ^3fettfi8 1 (z>^*«a*^s m 2 a)« 
3fe^§5fe^i5^(OPair-«yg^rft9c^(Ccfcy. fsi^j 
i::fe^-r-<ra>«3t*a3t#l9:&i/a3fe^®A^b3t(Da 

[0 0 2 8] rtjiibfb. ^^msi%^mzisi^x%%^ 

S§A^ba3fettSI--<D^y©^i!lf^Sft5c<kT^ c*if, 
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[0 0 2 9] *fc, ffetDlSIBI*. ±a(DffiaBE^«iy* 

yis^^ai:f]L. ^t^T:mi(7>«3fe^a3fe¥s-ea7tL 
a ijj y IS « $ m -r 1 0) r- fc ^ o 

[0 0 3 0] ^<D<fc5f::a^LfcgS^ 
[003 1] 

[0 0 3 2] S1 11*. *^W<7>^>r>4r>+^SMa)S* 
[0033] C(D02a)«3fe*a3feliltt1 olcfcl^r, 

^$a)S{iE^^i:$-ti:^miii 1 A<S[(tbHT^>y. 
ca)miSimE^fifci:i 2 3^i;sfiTLi 3{z^^x'ABLlx 

U^'&o -eUr. LED 1 4CD*V— KfiJi 4 alCy\V7 

[0 0 3 4] C(7)LED1 4li. RNS^^^-T 

€)»3fey-<5j--K-efc^o -eur, LED14<0Ty'- 

Kffll 4 b(Cf*. MOS FET 1 50)^— h 1 5 aA<g| 
lK$tir*5y. CH<l:^l=h^>S?A^ 1 6(0=1 u^^ 

1 6 a/)<SSI$jKTl^^o 

[0 0 3 5] ^fc. MOS FET 1 50) KU-f >1 5 b 

ISSfiil V^^tr. MOS FET 1 5® KU-01 5 
b*<Basi 10:^7X«(cSfil**fCL^^« ^fc. MO 
S F ET 1 5(DV-X 1 5 c(i. ^©SS^ 1 8{cg^^ 

*^rL^€>p ^LT. za)WA^&V^^ B^ifLx. mos 

FET 1 5(7)7— XI 5 cA<Bffi1 1 ©T-Tr^Affillg 

[0 0 3 6] CCt?. m^l^fittl 7<hMOSFET15 
Ommt. L '5 D 1 4®.g^rti.t.$?1ilSt '5>/T.A6]C^i!^ 
Lfc^HSiBtai 9S:tLT*jy. ca)«^«E«1 9<Dag 
ail 9 a-ea3ta3:^Vout ^;HSprtg<l:LTt^^. 

[0037] ^fc. hvVvX^' 1 60)^-7. 1 6 biC 
(4. «tt2 0)!)<ftS**t-C*>y. c<»tgtt;2 0A<ifiS2 
1 ^:rt-tr:i^El^(7)SWlHlKlct$«S$HTt^^o "^hiz 
<fcoT. Stt2 0*^L-C^gl.T^a)*iJfflilslKA^'b«yS 

^A<h i g h U^^KOB*. K^VvT.^ 1 6l40FFit 

4'y. LED 1 4A<a3t«Ti:Lrft(i< c.tii^f'&o ^ 



GitONtU^)^ LED1 4A<t^fe*i:fcy^3tfKTi:L 
rfl!i<Ci:i:*€>c 
[00 3 8] U^. Zh^ h7>vX^ 1 6Rt;Stt2 
0, K»2 1 fcJclKSaif '5)CPU3 4lCj;y. ifflyg 

^^®:*<«fie^?tiri^^o -^tiiccfcy. h^>e^x^i 

6(DON/'OF F^ifttr. LED1 4$a3fel^^eL< 

[0 0 3 9] ^:i±(7)J:5^C^3fe«a5tlHl»1 0<;)f^^lC 
OLNT. iJlTlcUi^^^o glia)CPU3 4|Cc^ 

y^y§it{i-§-A<^it^>ttT. E»2 1 ^tn^ur h i g 

h lx-<JKD«iyS^«#3b<A*$*l.'5»*^lCOL^-CittW 
[0 0 4 0] PNft^^W-r^LED 1 4II3tA<BSIt^? 

^^t. PN»§siiisiR)ic/W7x-r*iPi#i::*jea 

:^$4f^o ::a)ii^s ^ttafc^m:^^ v o fT^i:. 

Vo = k (T/q) X I n ( I / I s) 

fcl^r. I s fii£:^iPia)fi&fam35. kii7t^*;i/*>v>^ 

sfc. Ti4*6»sffi. qi^sTcom^s. ut%m^v& 
[004 1] -yj. ^mm:hi±-r^fzit>\z{t. x:^;^ 

^-^Y^y:^$Eg (ev) ^tLfci^. A = 1240 
/Eg (nm) (DK:^iaT(7)3fe$ie^^i:'r^o -0)fc 

a^), mxitx = e6o (nm) (0;:Ks-c^5fe-r^SB^aj 

:Wr'it±^;K/r*feLED^a3ti^^i: LTfllfflLfcii 
660 (nm) d: y ^i^jj^Mlwa^felSfi^l^OC: 
iilratiry. 6 60 (nm) J: y =fe»Sagffl!lT-l4«j:l^*^ 
^lm(7)i6^(-^4«S$^fr^^:l^C«^l^?'d:'&o Lfc?!)<o 
X. yii'h^-Ct-\^{z^l^XiS^mttS^Xl^^m&& 

[0 0 4 2] tji^S. ::0LED 1 4A<*feCD#r±Sl5*t'C 

§p Sfe-^^^WfeCDS^fiPtfCLED 1 4f)^m± 

aIgfei:J'.f€>o ::(7)fci6. #feLED$fi£fflL. JS. 
W(OHlSfe(Dtt±ffl*t-C^n-f tLlt±tfr L E D 1 4 $ 

Si^tm^T-tLxmrnLfz^). led^^^^>. no 

LED 1 4i:Lr^ffl-rtvl^, Bl^ffiiyj^^ticofelt^l 
^^BJiytUf C^/)<T:^<i). f^cft.?^. !l2ir7:vr^3tll 
a3tls)Bl O* 30»iSiL, LED 1 4i: L"C-^H-e*i 

y*tft«!)a)feis«Sfetii'c^^c<tt4'^o cnt^ 

IC. CCOfeWaSSlCLEDI 4S^«*-ti-. -^0)3^* 
[0 0 4 3] ^fz. aWffl*t*r'it±$HfcLED1 4|r 

fcL>r. mu^m^^^o^mSL^mLx'to^it 

fi, 660nma)#feLEDi:560nm(D»feLED 
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0 2O(OS5fea;a)SS«l4ifi, 5 60nmcfcySt^;J6S 

6 6 0 nm(Drsoy'A&o>iitRim&t^^ti)<^mtu 
tUfy-ty. 5 6 O'-e 6 0 nma>aSfi^S«Wl::tt 

mti^\/otL. /NVT;^aE*vk<h-rtitf. mos 

FET 1 5(Dy— h 1 5 a\Z{t. V o + V k A 
^m^tLXm^^h^o Zh\Z^^X. MOS FET 

MOS FET 1 5 0!)KU-f >1 5 blCffi^BttVo u t 

tLX^^^ZtttJi^. 

[0045] ZZX. sad. MOSFET15<DA^ 
aEV i n (v) jr^-r-Sm^lBEVo u t (v) (01* 

m (V i n(;)«iA<2. oa-2. 45ta>rBi) i^mth 

^5\z. /UrxSEVk^S^-rttf*. A^SECiit 
^LfcEEA<MOS FET 1 5(DKU>f >1 5 blziliift 

[0 0 4 6] ^tz. El4|l1^^¥f*i3JSl3>Pt-r^*feLE 
DA^b^f'&LED.I 4(Dtli:^BE(Ol*ii©~fi«J*^1'o 

kf}<WL'&mtU'oXi^^. zaxf^y^^). ^z^x^ 

imm^m^xt^t^it. LED 1 4<7>m^-9->rXic(5jt 

#-r^o "r^tf^b^. ^^lf-<X(7):*:^/d:LED 1 4$ffl 

*^i^-<xa)/h$i^LED 1 ^^mi^MS. t^s» 

[00 4 7] ccr. @5rcf!l^-9-YXa)/h*ULED 
hm=f-*^^ X(D L E D 1 4 $3|fl^^t^-l±^lf I:: J: o 
^t^ztii^simtU^o 

[0 0 4 8] ^Sl^r. m !zfcLNr^y^^ii^A< i o 

ho zKDcfc^J&ffifflttLED 1 4a>jiS<7)flEffl(cffl^-r 

[0049] ^r, ^ Gii^oNtUhzt 

f-cfcy. LED1 4lc(i|5fetl 3^fl^Lrm3£A<«JS$ 
tt. ^^t-r^o zom^. »tai 3a)lil**SCl::cfcor 

R 2= (E- V I e d) / I m a x 

[0 0 5 0] ::cr% R2\t. Sfixi acojSfitfi. ei* 

®I51 1 (TJSE* V 1 e d(*L ED 1 A<Dm:f5\p\ME.. 
I ma xl*LED 1 4\Z^t Z tt^ol^tjiP^^^^Vh 



ho Lfzt^^X. Sfiti 2(Dfitn;filR II*, 
R1=R2x ( (E/Vk) -1) 

[005 1] ±aiCO^ ^)W?Lm^o \ o w u^;u* *tl* 

tilit. LED^ ^imm^nthztizui). mm 

ii-ti-li. LED 1 4(*^a8^-r^-i:l::<»:^o C<DJ:^ 
IZ. El2U^Lfc^ft«S*®tt1 0-eii. LED14 
<;)a3fe <i: fg^ t ^ fffl* 1^^ y ^ X ^ <!: i: ?tf ^ o 
[0 0 5 2] J5l±a>J:5^*:^3fe«S3^Isl»1 0*ffll^ 
r. lSlT<Dcfc535:7-f>-bV9-Se3 0*«fi£Lri^ 

[0 0 5 3] 7-<>-tr>-9-gS3O0a/hSilffli::^ 

-^uv^ 3 1 1*. tt^5Jiyfli«*tti*pr«i*«/b*a 

s^. ±.&(f>m%m^%^^t\.xo%%mSl.%^vk^ 

0fzSSrltbtLTt>'6LED 1 4SI«y$d<>:dl::. 20 
1 0<!:|5|5iJlr/j:-5>cfc9f::, S3fe<Di^*fT5S3fe^St L 

T(0S^isiK3 2a)LED 1 4^za)9ija>g¥*isissas 

[0 0 5 4] t-3tp:*?*». ZOW,¥\X\t. ^tl-e4xa)LE 
D 1 4*^ g3fell»3 2. ^3t«S*I5|Bl 0. 
S5tlslKl 0. ^3felHltt3 2<Dfl||rc. !g5lJlC|B5iJ^tir 

[0 0 5 5] )>XT(r>m^x\t. m^\z7ht^o 

\Z^ a3te@B3 2-^«*«S3feIilKl 0^S*lHlK3 2 

- 1 . 10-2. 1 0 - 

3. SptlEl^3 2-4<hlN3c*:5lC, ca)El(CfcLNr± 

tl^tifr. LED 1 4lC^l\rt±aiCDllT*LED 1 4 
-1-LED1 4-4i: LT^^^^I^LTlfee^-rSo 

[00 5 6] ::*lbS3fe|51tt3 2-1. 3 2-4atf* 
3fe^S3felEl^ 10-2. 1 0 - 3 li. ^(lB*^f j^Sib 
#|gi:Lra)TJUf^:^U^tl-3 3ICffi«*tlTt^So ^ 
;U^:/U^-9-3 3l*. ^5fe^S3felEl»1 0-2. 10- 

3-\i'S^[s]8&3 2- 1 . 3 2-4;b^b^■a■b^^fc^lB^(7) 

3 4irt»Jt^Hri>So CPU 3 41*. v;u^3^u^ 

^:^3 3•^^5t^a3tlMl^1 0 11$^ L-C»){aHi^^^-r S 
t,a)T'fcSo •etlll<feor. •7;Uf^3fU^-9-3 3*<»l» 
S^^SilfSi:. CPU3 4|Z#-rsai*¥S<tL-C 
a)A/DA:f3ifi^3 5r*#LED 1 4 |-feltStti*BE 
C7>ttl y lia^^ S 9 1::^*: o T t>So 
[0 0 5 7] -r^P*?**. CCDCPU3 4A^t)<7)e#lcS 

':^L>r . *5fellS7t(HlK 10-2, 10-3 -^satniK 

3 2-1. 3 2-4A>bai:^$tttcas^aE^. b*^si 
ursm-rs-^^^ffit urt^So ^fc. CPU34 
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[0 0 5 8] tjitS. C(0J:5<f"7;i.^:^U^-9-3 3A^b 
Zfi^^V-SSlt. A/DA^I«5^3 5|Ztt8K**iri^ 
[0 0 5 9] *fc. CPU3 4(i. «*«S5tl5lBl 0 

-2. 1 o-3a)iE^2 1 <htS«^L-ci^'6o ^(Dfcafti. 
CPU 3 At^^Lfzm^ ' %%^^)mK{m^^tftm^ 

^feSlK 10-2. 10-3 T*S{i Lr . *5t*S3t[HlK 
10-2. 1 O-30«3te«fi6tg*«ft<t*«?y©X. 
^J:o\zmf&tS*lXl^^. 

[0 0 6 0] Z0^oti:WLA^Um:?O-j<p3M:. -^tl 
•f*U(Z>LED1 4-1-1 A-Ati<^mttii^^O\Z. 
^tkm^XWL\iM. ^-f>-b>-9-SgS3 0<i:Lra)« 

[006 1] \>Ji±0>^oUmfSt^:^t^=7^:^'^>-^^^ 
M3 0CD<tffilCOl>T. lUTI^i^^f^o 

[0062] ^-r. CPU3 4iC<*:y^yS^<i^?!)<^ 
■t±f»tLT. LED1 4-2^3feaSli:LTttffl'r§S^I= 
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(54) INFORMATION OUTPUT DEVICE. UNE SENSOR DEVICE AND INFORMATION READING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information output 
device whose space efficiency is excellent and which enables cost 
reduction and further to provide a line sensor device obtained by 
arranging the information output devices in the same column. 
SOLUTION: This information output device 31 reading information 
described on a read object and outputting the information, is 
provided with a light emitting means having light emitting function 
composed of light emitting diodes having FN junctions, a light 
receiving means 32 which is composed of light emitting diodes 
having PN junctions and also has a light receiving function 
receiving light emitted by the light emitting means, and an 
outputting means 35 which reads light receiving results obtained by 
the means 32 and outputs the results as read information of the 
read object. The device 31 is desirably provided with a light 
emitting and receiving means 10 provided with a switch means 
which switches a light receiving state in which photovoltaic force is 
generated in the direction of biasing the PN junctions when the 
light emitting diodes receive light by at least one control signal and 
a light emitting state in which a forward voltage is applied to the 
light emitting diodes to make the light emitting diodes emit light. 
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CLAIMS 



[Claim(s)] 



[Claim l] The information output unit carry out providing the light-receiving means 
provide the light emitting diode which has the Ught-receiving function which receives 
the light which became a luminescence means provide the Ught emitting diode which 
consists of a PN junction and has a luminescence function in the information output 
unit which reads and outputs the information indicated by the reading object, from a 
PN junction, and emitted light with the above-mentioned luminescence means, and the 
output means read the light-receiving result obtained with an above-mentioned 
light-receiving means, and output as reading information on an object as the description. 
[Claim 2] Said light-receiving means is an information output unit according to claim 1 
characterized by connecting a time -division multiplexing means to carry out time 
sharing of the light-receiving result obtained with each light- receiving means for every 
different time amount, to output between this light- receiving means and said output 
means, and to make each light- receiving result multiplex while more than one are 
prepared. 

[Claim 3] The information output unit according to claim 2 characterized by connecting 
to said time-division multiplexing means the control means which gives the output 
instruction which outputs the Ught-receiving result from said specific light-receiving 
means. 

[Claim 4] In the information output unit which reads the information indicated by the 
reading object the light emitting diode which has a PN junction is provided - with at 
least one control signal to this hght emitting diode both The light-receiving condition of 
making the sense which carries out bias of the PN junction producing 
photoelectromotive force when Ught is received, A light- receiving [ luminescence cum-] 
means by which the change means changed to the luminescence condition of applying 
forward voltage and making it emitting Ught to the above-mentioned light emitting 
diode was provided, The information output unit characterized by providing an output 
means to output the light-receiving result obtained in the state of light-receiving of the 
above-mentioned light- receiving [ luminescence-cum-] means, and to read this output 
and to output as reading information on an object. 

[Claim 5] While being an information output unit according to claim 4 and providing the 
Ught emitting diode which has a PN junction The light emitting diode and this Ught 
emitting diode of said Ught-receiving [ luminescence-cum-] means adjoin each other, and 
are formed. This light emitting diode The information output unit characterized by 



becoming the light-receiving means which will be in the light- receiving condition of 
making the sense which carries out bias of the PN junction producing 
photoelectromotive force when light is received, outputting each light-receiving result of 
this light-receiving means and said light-receiving [ luminescence-cum-1 means to said 
output means, and being obtained as reading information on a reading object. 
[Claim 6] Said light-receiving [ luminescence-cum-] means and said two light-receiving 
means each are an information output unit according to claim 5 characterized by having 
constituted the minimum control block from the light emitting diode of said 
light-receiving means being installed in the longitudinal direction both ends of this 
adjacent light emitting diode side by side while being prepared and installing each two 
aforementioned light emitting diodes of these two light-receiving [ luminescence-cum-] 
means, and having arranged this minimum control block side by side to the or more one 
single tier. 

[Claim 7] An information output unit given in any 1 term of claims 4*6 characterized by 
connecting a time-division multiplexing means to carry out time sharing of the 
light-receiving result obtained with each light -receiving means or a light-receiving 
[ luminescence cum-] means for every different time amount, to output between said 
light-receiving means and said output means, and to make each light-receiving result 
multiplex. 

[Claim 8] It is the information output unit according to claim 7 characterized by to emit 
the change signal which this control means is connected also to said light-receiving 
[ luminescence-cum-] means while the control means which gives the output instruction 
which outputs the light-receiving result from said specific light-receiving means or said 
light* receiving [ luminescence-cum-] means is connected to said time-division 
multiplexing means, and performs the change of the luminescence condition of said 
light-receiving [ luminescence-cum-] means, and a light-receiving condition. 
[Claim 9] Line sensor equipment characterized by having arranged and forming an 
information output unit given in any 1 term of claims 1-8 so that said Ught emitting 
diode may become with the same rank. 

[Claim 10] In the information reading approach of reading the information indicated by 
the reading object While making into a luminescence condition the 1st signal 
transduction process which changes so that the 1st light-receiving [ luminescence-cum ] 
means possessing light emitting diode may be in a luminescence condition, and 
transmits a signal, and Ught emitting diode of the light-receiving [ luminescence-cum-] 
means of the above 1st The 1st reading process which receives light with this 2nd 
light-receiving [ luminescence-cum-j means, and the 1st light-receiving means by 



making the 2nci light* receiving [ luminescence-cum-] means into a light-receiving 
condition, and reads information, The 1st output process which outputs the information 
read at the reading process of the above 1st, The 2nd signal transduction process which 
changes so that the change of the luminescence condition of the 1st light-receiving 
[ lununescence-cum-] means and the 2nd light-receiving [ luminescence-cum-] means 
and a light-receiving condition may be performed after the output process of the above 
1st, and transmits a signal. While making light emitting diode of the light-receiving 
[ luminescence-cum-] means of the above 2nd into a luminescence condition The 2nd 
reading process which receives light with the light-receiving [ luminescence-cum-] 
means of the above 1st, and the 2nd light-receiving means by making the light-receiving 
[ luminescence-cum-] means of the above 1st into a light-receiving condition, and reads 
information, The information reading approach characterized by providing the 2nd 
output process which outputs the information read at the reading process of the above 
2nd. 

[Claim 11] While said 1st output process outputs the reading information which 
received Ught with said 1st Ught- receiving means first and which read, outputted 
information, and received light with said 2nd light- receiving [ luminescence-cum-] 
means continuously Said 2nd output process is the information reading approach 
according to claim 10 characterized by the thing which received light with said 2nd 
light-receiving means first, which read, outputted information, and received light with 
said 1st light-receiving [ luminescence-cum-] means continuously, and for which it reads 
and information is outputted. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the information output unit, the line 
sensor equipment, and the information reading approach of having used light emitting 
diode. 
[0002] 

[Description of the Prior Art] For example, in OCR equipment and various optical 
equipments, such as a digital camera, the line sensor which formed the train by CCD 
(charge coupled device; electrification joint component) is used. In the line sensor in 
which this CCD train was formed, a CCD pixel is arranged in a single tier and this is 
used as a line sensor. 

[0003] Moreover, in the Une sensor in which the CCD train was formed, LED (light 
emitting diode,* Ught emitting diode) which is a light emitting device as the light source 
is used in many cases. LED is widely used as a noncommercial display component, and 
is widely used as a pilot lamp or a display. When using as a display, there are some 
which combined the component of seven segments with the condition (the shape of a 
character of 8) that Igata stood in a line two, as digital display equipment, and this 
displays a desired figure by passing a current to a predetermined segment. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, LED is used only as a 
light emitting device (display device), and CCD is used only as a photo detector. For this 
reason, with above-mentioned optical equipment, these LED and CCD needed to be 
prepared, respectively and the limitation is generated in the miniaturization of 
equipment. Moreover, cost will also become high when both forming these [ LED and 
CCD]. 

[0005] This invention was made based on the above-mentioned situation, and the place 
made into the purpose is space efficient, and it is going to offer the information output 
unit, the line sensor equipment, and the information reading approach of carrying out 
[low cost ]-izing. 
[0006] 

[Means for Solving the Problem] The light-receiving means provide the light emitting 
diode which has the light-receiving function which receives the light which became a 
luminescence means provide the light emitting diode which consists of a PN junction in 
the information output unit which reads and outputs the information this invention was 
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indicated to be by the reading object, and has a luminescence function, from a PN 
junction in order to solve the above-mentioned technical problem, and emitted light 
with a luminescence means, and the output means read the light-receiving result 
obtained with a light-receiving means, and output as reading information on an object 
provide. 

[0007] According to this invention, it becomes possible to make the light emitting diode 
which has the same configuration with a luminescence means and a Ught-receiving 
means do so a luminescence function and a light-receiving function, respectively. For 
this reason, the miniaturization of the equipment by simplification of a configuration 
can be attained as compared with the case where CCD is used for a light-receiving 
means. Moreover, as compared with the case where CCD is used, low-pricing is 
realizable. 

[0008] Moreover, other invention carries out time sharing of the light-receiving result 
obtained with each hght- receiving means between this light- receiving means and said 
output means while two or more light- receiving means were estabhshed in addition to 
above-mentioned invention for every different time amount, it outputs, and a 
time* division multiplexing means to make each light-receiving result multiplex is 
connected. 

[0009] According to this invention, the output of the multiplexed information is attained 
by [ which are diflferent in a light-receiving result ] carrying out time sharing for every 
time amount, outputting, and making each light-receiving result multiplex. For this 
reason, while information processing becomes easy, it becomes possible to acquire 
Rhine-like information by multiplexing. 

[00 10] Moreover, as for other invention, in addition to above-mentioned invention, the 
control means which gives the output instruction which outputs the Ught-receiving 
result from a specific light-receiving means is connected to a time-division multiplexing 
means. 

[00 11] If according to this invention a suitable output instruction is given to a specific 
light-receiving means and this is made to multiplex by having connected the control 
means to the time-division multiplexing means, it will become possible to obtain a 
suitable Ught-receiving result with an output means. 

[0012] Furthermore, other invention is set to the information output unit which reads 
the information indicated by the reading object, the Hght emitting diode which has a PN 
junction is provided - with at least one control signal to this light emitting diode both 
The light-receiving condition of making the sense which carries out bias of the PN 
junction producing photoelectromotive force when light is received, A light-receiving 



[ luminescence-cum-] means by which the change means changed to the luminescence 
condition of applying forward voltage and making it emitting light to light emitting 
diode was provided, An output means to output the light-receiving result obtained in 
the state of light- receiving of a light-receiving [ luminescence-cum-] means, and to read 
this output and to output as reading information on an object is provided. 
[0013] according to this invention, changing a light-receiving [ luminescence-cum-] 
means to a light-receiving condition and a luminescence condition, respectively, and 
changing with a means " for example, it becomes that it is possible to output a 
luminescence condition for one side of the light-receiving [ luminescence-cum-] means 
by which juxtaposition arrangement was carried out, and to output a good 
light-receiving result for another side with an output means only by the change of the 
fiinction of a light- receiving condition, then this light-receiving [ luminescence-cum-] 
means. 

[0014] Moreover, if a luminescence condition and a light-receiving condition are changed 
by having had the light* receiving [ luminescence-cum-] means, as compared with the 
case where separate equipment reaUzes a luminescence condition and a light-receiving 
condition, respectively, it will become possible to aim at simplification of equipment, and 
improvement in space efficiency. 

[0015] Moreover, while other invention is information output units according to claim 4 
and providing the light emitting diode which has a PN junction The light emitting diode 
and this light emitting diode of a light-receiving [ luminescence-cum-] means adjoin 
each other, and are formed. This light emitting diode When light is received, it becomes 
the light-receiving means which will be in the light-receiving condition of making the 
sense which carries out bias of the PN junction producing photoelectromotive force, and 
each light-receiving result of this light- receiving means and a light-receiving 
[ luminescence-cum-] means is outputted to said output means, and is obtained as 
reading information on a reading object. 

[0016] According to this invention, by the hght emitting diode of a light-receiving 
[ luminescence-cum-] means and the light emitting diode of a light-receiving means 
adjoining each other, and forming them, when producing a luminescence function with a 
light-rf;ceiving [ luminescence-cum ] means, Ugbt-receiving becomes possible with a 
light-receiving means. Moreover, it becomes possible [ a light-receiving / 
luminescence-cum-/ means independent ] to produce a light-receiving function. As for 
either a Ugbt-receiving means or a light-receiving [ luminescence-cum-] means it 
enables it to receive light, when a large number [ a light-receiving means and a 
light- receiving / luminescence-cum-/ means ]. 



[0017] Furthermore, other invention constitutes the minimum control block from the 
light emitting diode of a light-receiving means being installed in the longitudinal 
direction both ends of this adjacent light emitting diode side by side, and arranges this 
minimum control block side by side to or more one single tier while a light-receiving 
[ luminescence'cum*] means and two light'receiving means each are established in 
addition to above-mentioned invention and each two aforementioned light emitting 
diodes of these two light-receiving [ luminescence-cum-] means are installed. 
[0018] If light makes receive with a light-receiving means while make a light-receiving 
function do so with the 2nd light-receiving [ luminescence-cum-] means located next to 
it and making light receive, when a luminescence function is made to do so with the 1st 
light- receiving [ luminescence-cum-] means by having established the light-receiving 
[ luminescence-cum-] means and the light-receiving means of each of every two these 
according to this invention, it will become that it is possible in light-receiving of light in 
the neighbors of a light-receiving [ luminescence-cum*] means are emitting light. 
[0019] And a change means performs the change of a luminescence function and a 
light-receiving function, and a luminescence function is made to do so with the 
Ught-receiving [ luminescence-cum*] means of another side next. And if light is made to 
receive with a Ught-receiving means while a light-receiving function is made to do so 
with a light-receiving [ luminescence-cum-] means and while it is located next to it 
makes light receive, light-receiving of light will be attained in the neighbors of a 
Ught-receiving [ luminescence-cum-] means by which Ught is emitted. That is, change 
actuation of the once in a change means enables it to receive light in the shape of Rhine 
with all Ught-receiving [ luminescence-cum-] means, and light-receiving means. 
Therefore, it becomes possible to make the count of a change of a luminescence 
condition and a light-receiving condition into the minimum. 

[0020] Moreover, other invention carries out time sharing of the light- receiving result 
which was obtained between the Ught-receiving means and said output means with 
each Ught-receiving means or a UghtTeceiving [ luminescence-cum"] means in addition 
to above-mentioned invention for every different time amount, it outputs, and a 
time-division multiplexing means to make each light* receiving result multiplex is 
connected. 

[0021] According to this invention, it becomes possible by having estabUshed the 
time-division multiplexing means between the Ught-receiving means and the output 
means to carry out time sharing of the Ught-receiving result obtained with each 
Ught-receiving means or a Ught-receiving [ luminescence-cum-] means for every 
different time amount, and to make it output appropriately. By it, while information 



processing becomes easy, it becomes possible by piling up the output of this 
light-receiving result to make the light-receiving result of the shape of Rhine of light 
output appropriately. 

[0022] Furthermore, while the control means to which other invention gives the output 
instruction which outputs the light-receiving result from a specific light-receiving 
means or a lightTeceiving [ luminescence-cum-] means to a time-division multiplexing 
means in addition to above-mentioned invention is connected, this control means emits 
the change signal which is connected also to a light-receiving [ luminescence cum*] 
means, and performs the change of the luminescence condition of a light-receiving 
[ luminescence-cum-] means, and a light-receiving condition. 

[0023] According to this invention, it becomes possible by connecting the control means 
to the time-division multiplexing means to make it output appropriately from a specific 
light-receiving means or a light-receiving [ luminescence-cum*] means by the output 
instruction from this control means. That is, control by this control means will enable it 
to obtain a good hght-receiving result with a Ught-receiving means and a Ught-receiving 
[ luminescence-cum-] means, if the luminescence condition and Ught-receiving condition 
of a light-receiving [ luminescence-cum-] means are changed appropriately. 
[0024] Moreover, a large number arrangement is carried out and the line sensor 
equipment of other invention forms the information output unit in each 
above-mentioned invention so that light emitting diode may serve as the same rank. 
[0025] Since it becomes the configuration of having arranged and prepared much this in 
the same rank by making an above-mentioned information output unit into one unit 
according to this invention, it becomes possible to read information in the shape of 
Rhine. For this reason, if the reading condition of Rhine-like information is moved, it 
will become possible to read field-like information good. 

[0026] Furthermore, other invention is set to the information reading approach of 
reading the information indicated by the reading object. While making into a 
luminescence condition the 1st signal transduction process which changes so that the 
1st light-receiving [ luminescence-cum*] means possessing light emitting diode may be 
in a luminescence condition, and transmits a signal, and light emitting diode of the 1st 
li?ht receiving [ luminescence-cum-] means The 1st reading process which receives Jight 
with this 2nd light-receiving [ luminescence-cum-] means, and the 1st light-receiving 
means by making the 2nd light-receiving [ luminescence-cum-] means into a 
light-receiving condition, and reads information. The 1st output process which outputs 
the information read at the 1st reading process. The 2nd signal transduction process 
which changes so that the change of the luminescence condition of the 1st 



light-receiving [ luminescence -cum-] means and the 2nd light-receiving 
[ luminescence-cum-] means and a light* receiving condition may be performed after the 
1st output process, and transmits a signal, The 2nd reading process which receives light 
with the 1st light-receiving [ luminescence-cum*] means, and the 2nd light^receiving 
means by making the 1st light-receiving [ luminescencexum-] means into a 
light-receiving condition, and reads information while making light emitting diode of 
the 2nd light-receiving [ luminescence-cum-] means into a luminescence condition, The 
2nd output process which outputs the information read at the 2nd reading process is 
provided. 

[0027] According to this invention, it becomes possible to receive and output light 
appropriately by the 1st signal-transduction process and the 2nd signal transduction 
process with the Ught-receiving [ luminescence-cum-] means and the hght-receiving 
means in a luminescence condition, if information is read at the 1st reading process and 
the 2nd reading process based on this while performing the change of the luminescence 
condition of the 1st light-receiving [ luminescence-cum-] means, and the 2nd 
light-receiving [ luminescence-cum-] means, and a light-receiving condition proper. 
Moreover, it becomes possible by changing the light- receiving condition and 
luminescence condition of this light between the 1st light-receiving 
[ luminescence-cum-] means, and the 2nd light-receiving [ luminescence-cum-] means, 
and performing them to obtain the light-receiving result of light from all the 
Ught-receiving [ luminescence-cum ] means in the same rank, and light-receiving means, 
[0028] That is, it becomes possible by performing change actuation to a Ught-receiving 
condition from a luminescence condition in a Ught-receiving [ luminescence-cum-] 
means to realize these conditions with Ught-receiving I luminescence-cum-] equipment, 
without forming separate equipment. 

[0029] Other invention is added to the above-mentioned information reading approach. 
Moreover, the 1st output process While outputting the reading information which 
received Ught with the 1st light- receiving means first and which read, outputted 
information, and received light with the 2nd light-receiving [ luminescence-cum-] 
means continuously, the 2nd output process It is the thing which received Ught with the 
2nd light-rsceiving means first, which read outputted information, and received Ught 
with the 1st light-receiving [ luminescence-cum-] means continuously and which reads 
and outputs information. 

[0030] According to this invention, reading information can be outputted one by one by 
[ which received Ught in this way ] reading and controlUng an informational output. And 
if it reads and information is piled up, the outputted thing which obtain a suitable 



output will become possible. 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is 
explained based on drawing 5 from drawing 1 . 

[0032] Drawing 1 shows the basic block diagram of the line sensor equipment of this 
invention, and drawing 2 shows the basic circuit diagram of the Ught-receiving 
[ luminescence"cum"l circuit as a light-receiving [ luminescence-cum-] means. 
[0033] In the light-receiving [ luminescence-cum-] circuit 10 of this drawing 2 , the 
power source 11 which produces the predetermined potential E is estabhshed, and this 
supply voltage is pressured partially by resistance 12 and resistance 13. And bias 
voltage Vk is given to cathode side 14a of LED 14. 

[0034] In addition, this LED 14 is light emitting diode which has a PN junction. And 
gate 15a of M0SFET15 is connected to anode side of LED 14 14b, and collector 16a of a 
transistor 16 is connected to it with this. 

[0035] Moreover, load resistance 17 is connected to drain 15b of M0SFET15. And drain 
15b of M0SFET15 is connected to the plus pole of a power source 11 through this load 
resistance 17. Moreover, source 15c of M0SFET15 is connected to the feedback resister 
18. Ajid source 15c of M0SFET15 is connected to the minus pole of an electrode 11 
through this feedback resister 18. 

[0036] Between load resistance 17 and M0SFET15, it has the branching wiring 19 
which branched in order to measure the light-receiving output of LED 14 here, and is 
the light-receiving output Vout at edge 19a of this branching wiring 19. It is supposed 
that it is measurable. 

[0037] Moreover, resistance 20 is connected to base 16b of a transistor 16, and this 
resistance 20 is connected to the non-illustrated control circuit through wiring 21. It is 
the configuration that change firom a non- illustrated control circuit through resistance 
20, and a signal is given by it. In this case, when a change signal is high level, a 
transistor 16 serves as OFF and LED 14 will commit it as a photo detector. Moreover, 
when a change signal is low level, a transistor 16 serves as ON and LED 14 will commit 
it as a light emitting device as usual. 

[0038] In addition, the change means is constituted by these transistors 16 and 
resistance 20, wiring 21, and CPU34 mentioned later. Thereby, it is considering as the 
configuration which can change LED 14 alternatively with either a photo detector or a 
light emitting device by ON/OFF actuation of a transistor 16. 

[0039] An operation of the above light- receiving [ luminescence-cum ] circuits 10 is 
explained below. First, it changes by CPU34 of drawing 1 , a signal is emitted, and the 
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case where the change signal of high level is inputted through wiring 21 is explained. 
[0040] If light is irradiated by LED 14 which has a PN junction, photoelectromotive force 
will be produced in the sense which carries out bias of the PN junction to the forward 
direction. In this case, when release photoelectromotive force is set to Vo, it is Vo=k(T/q) 
xIn (I/Is). 

It comes out and, generally a certain thing is known. In addition, for the saturation 
current of hard flow, and k, in this formula, a Boltzmann's constant and T are [ Is / 
electronic charge and I of absolute temperature and q ] photocurrents. 
[0041] On the other hand, in order to produce photoelectromotive force, when an energy 
gap is set to Eg (ev), the light below the wavelength of lambda= 1240/Eg (nm) is needed. 
For this reason, when the red LED by which the closure was carried out by the 
transparence member which emits Ught, for example on the wavelength of lambda= 660 
(nm) is used as a photo detector, it will have light-receiving sensibiUty in a short 
wavelength side from 660 (nm), and wrQ have sensibility in the wavelength of the 
infrared region which is not a short wavelength side from 660 (nm). Therefore, it is not 
necessary to need the visibility amendment filter needed in the photodiode. 
[0042] In addition, when the closure of this LED 14 is carried out by the red closure 
member, red is chosen and light-receiving becomes possible. Similarly, when the closure 
of LED 14 is carried out by green or the blue closure member, green and blue are chosen, 
respectively and light-receiving becomes possible. For this reason, if use red LED, and 
LED 14 closed by red, green, and the blue closure member in three primary colors, 
respectively is used as a photo detector or the LED itself is used as LED 14 of red, green, 
and blue, the color information on a reading object can be taken out. That is, three 
light-receiving [ luminescence -cum-] circuits 10 shown in drawing 2 will be put side by 
side, it will read by using the thing of a color (red, green, blue) which is different as 
LED 14, respectively, and the color information on an object can be detected. It also 
becomes possible by making LED 14 emit Ught based on this color information, and 
collecting those light with this, to reproduce the color of a reading object. 
[0043] Moreover, it also becomes possible to perform wavelength selection by taking the 
difference by the transparence member, using the object of different luminescence 
wavelergth in LED) 4 by which the closure v as carried out two or more. For example, if 
the difference of the red LED of 660nm and two light income of 560nm green LED is 
taken, the light income by the light of wavelength shorter than 560nm will become the 
same among two. For this reason, if change of the difference of light income in the 
meantime is used, it will become possible to measure the quantity of light of the 
wavelength between 560nm and 660nm. That is, it becomes possible to extract the 
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wavelength of 560-660nm alternatively. 

[0044] Moreover, release electromotive force generated by LED 14 is set to Vo, and bias 
voltage is impressed to the electrical potential difference of Vo+Vk by gate 15a of Vk, 
then M0SFET15 as input voltage. By this, the flow of M0SFET15 will be attained and 
the electrical potential difference proportional to this input voltage will arise as output 
voltage Vout in drain 15b of M0SFET15. 

[0045] Here, the property of output voltage Vout (v) over the input voltage Vin of 
M0SFET15 (v) is shown to drawing 3 . If bias voltage Vk is set up so that the field 
(while the value of Vin is about [ a little less than 2.0 to ] 2.4) which changes to an 
abbreviation straight-line target may be used, the electrical potential difference 
proportional to input voltage will arise as output voltage in drain 15b of M0SFET15, 
and will become possible [ obtaining a good reading result ] from the result of this 
drawing 3 . 

[0046] Moreover, an example of the property of the output voltage of LED 14 which 
becomes drawing 4 from the red LED to photographic subject brightness is shown. Here, 
finishing [ a setup of bias voltage Vk ] so that it may become the straight-line field of 
drawing 3 . It is dependent on the component size of LED 14 whether brightness how far 
darker than this graph can be measured. That is, if LED 14 with big component size is 
used, the tolerance of reading of a reading object will spread, but tolerance will be 
restricted if LED 14 with smaU component size is used. 

[0047] Here, the property at the time of using LED 14 with small component size for 
drawing 5 is shown. In this drawing, the field which changes to an abbreviation 
straight-line target is restricted. Therefore, while extending the tolerance of reading by 
carrying out selection use by combining LED 14 of different component size etc., it 
becomes possible to change to the reading tolerance to need and to recognize. 
[0048] Then, it changes in drawing 1 and the case where a transistor 16 serves as ON on 
low level, and a signal uses LED 14 as a light emitting device is explained below. Such 
use is equivalent to the anticipated use of LED14. 

[0049] First, when a transistor 16 serves as ON, a current is supplied to LED 14 through 
resistance 13, and light is emitted. In this case, the value of resistance 13 is given by the 
dpgree tyye, 

R2=(E-Vled)/Imax [0050] Here, R2 is the resistance of resistance 13, and the allowable 
current with possible passing the electrical potential difference of a power source 11, 
and Vied to the forward voltage of LED 14, and E passing Imax to LED 14. Therefore, the 
resistance Rl of resistance 12 is Rl=R2x {(EAHO l}. 
It becomes. 



[0051] If the low level of an above-mentioned change signal is maintained, LED 14 will 
carry out continuation lighting, and if the low level and high level of a change signal are 
repeated periodically, LED 14 will blink. Thus, in the light-receiving 
[ luminescence*cum-] circuit 10 shown in drawing 2 , it becomes possible to change 
light-receiving and luminescence of LED14 simply. 

[0052] The following line sensor equipments 30 are constituted using the above 
light-receiving [ luminescence-cum-] circuits 10. This is shown in drawing 1 . 
[0053] First, the case where the minimum control block 31 of line sensor equipment 30 
is constituted is explained. The minimum control block 31 is equipped with a function as 
an information output unit of the smallest unit in which an output of reading 
information is possible. In this case, two are put in order so that each other may be 
adjoined in LED 14 prepared in the light-receiving [ luminescence-cum-] circuit 10 as an 
above-mentioned light-receiving [ luminescence-cum-] means. And LED 14 of the 
light-receiving circuit 32 as a light- receiving means which only receives Hght is formed 
so that it may be located in the longitudinal direction both ends of this train, so that it 
may become the light-receiving [ luminescence-cum ] circuit 10 and the same rank 
which were prepared by adjoining each other. 

[0054] That is, in this array, each LED 14 is arranged by the same rank in order of the 
light-receiving circuit 32, the light-receiving [ luminescence-cum-] circuit 10, the 
light-receiving [ luminescence-cum-] circuit 10, and the light-receiving circuit 32. 
[0055] In addition, the following explanation attaches and explains a sign to the order 
put in order fix)m the top in this drawing like the light-receiving circuit 32-1, the 
light-receiving [ luminescence-cum-] circuit 10*2, the light-receiving 
[ luminescence-cum-] circuit 10-3, and the light-receiving circuit 32-4 in the 
light-receiving circuit 32 or the light- receiving [ luminescence-cum-] circuit 10, as shown 
in drawing 1 . Moreover, also in LED 14, a sign is attached and explained as LED 14-1 * 
LED 14-4 in above-mentioned order like this. 

[0056] Both these light-receiving circuit 32-1, 32-4 [ and ], the light-receiving 
[ luminescence-cum ] circuit 10 2, and 10 3 are connected to the multiplexer 33 as a 
time-division multiplexing means. A multiplexer 33 is equipment which can be 
multiplexed w^ith time-division multiplexing? etc. about the light-receiving 
[ luminescence-cum-] circuit 10 2, 10*3 and the light-receiving circuit 32-1, and two or 
more signals emitted &om 32-4. Moreover, the multiplexer 33 is connected also to 
CPU34 as a control means. CPU34 emits a control signal to a multiplexer 33 or the 
light-receiving [ luminescence-cum-] circuit 10. By it, if a multiplexer 33 receives a 
control signal, output voltage in each LED 14 can be incorporated with the A/D input 
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terminal 35 as an output means which consists in CPU34. 

[0057] That is, it makes it possible to carry out time sharing of the light-receiving 
[ luminescence-cum-] circuit 10*2, 10-3 and the light-receiving circuit 32-1, and the 
output voltage outputted from 32*4, and to receive based on the signal from this CPU34. 
Moreover, it has the composition that the control signal from CPU34 performs a change 
in a luminescence condition and the Ught-receiving condition in the light-receiving 
[ luminescence-cum-] circuit 10. 

[0058] In addition, the multiplexer 33 is connected also to the A/D input terminal 35 in 
order to enable reception of the signal by multiplexing from such a multiplexer 33. 
[0059] Moreover, CPU34 is connected with the light-receiving [ luminescence cum-] 
circuit 10-2, and the wiring 21 of 10*3. For this reason, luminescence / light-receiving 
change signal which CPU34 emitted is received by the light-receiving 
[ luminescence-cum-] circuit 10-2, and 10-3, and it is constituted so that the 
light-receiving [ luminescence-cum ] circuit 10-2, and the luminescence function and 
light-receiving function of 10*3 may be changed. 

[0060] If more than one are put in order and such minimum control block 31 is formed 
so that each LED 14-1 to 14-4 may serve as the same rank, it will become possible to 
achieve the function as line sensor equipment 30. 

[0061] An operation of the line sensor equipment 30 which has the above configurations 
is explained below. 

[0062] First, it changes by CPU34, a signal is emitted, and the case where LED 14*2 is 
used as the light source is explained. In this case, the change signal of the low level 
emitted by CPU34 through wiring 21 is transmitted. A transistor 16 serves as ON and it 
enables it to use LED 14-2 as a light emitting device. 

[0063] When using LED 14-2 as the hght source, CPU34 is changed also to LED 14-3, a 
signal is transmitted to coincidence, and the change signal of high level is transmitted 
from CPU34 through wiring 21. A transistor 16 serves as OFF and it enables it to use 
LED 14-3 as a photo detector (1st signal transduction process), 

[0064] Here, if LED 14-2 is used as the light source, what LED 14- 1 and the light used 
as this light source by 14-3 are incorporated for (it reads) will become possible (1st 
roading process). In this case, first, CPU34 incorporates a control signal a to a 
multiplexer 33, and incorporates the output voltage of delivery and LED 14-1 to the A/D 
input terminal 35. It can come, and is alike, then the output voltage of delivery and LED 
14-3 is incorporated for a control signal c with the A/D input terminal 35. That is, when 
LED 14-2 is used as the light source, light is received by neighboring LED 14-1 and LED 
14-3 of this. And a light-receiving result is incorporated with the A/D input terminal 35 



in order of LED 14- 1 and LED 14-3 (1st output process). 

[0065] Then, the case where LED 14-3 is used as the light source is explained. In this 
case, the above-mentioned luminescence function and above-mentioned light-receiving 
function of LED 14"2 and LED 14-3 become reverse relation. That is, the change signal 
of the low level emitted by CPU34 through wiring 21 is transmitted. By it, a transistor 
16 serves as ON and becomes usable as a light emitting device about LED 14-3. 
[0066] In this case, CPU34 is changed also to LED 14-2, a signal is transmitted to 
coincidence, and the change signal of high level is transmitted from CPU34 through 
wiring 21. Thereby, a transistor 16 serves as OFF and LED 14-2 becomes usable as a 
photo detector (2nd signal transduction process). 

[0067] If this LED 14-3 is used as the light source, what LED 14-2 and the light used as 
this light source by 14-4 are incorporated for (it reads) will become possible (2nd reading 
process). In this case, CPU34 incorporates the output voltage of delivery and LED 14-2 
for a control signal b with the A/D input terminal 35 to a multiplexer 33 first. It can 
come, and is alike, then the output voltage of dehvery and LED 14-4 is incorporated for 
a control signal d with the A/D input terminal 35 (2nd output process). It enables it to 
receive hght by neighboring LED 14*2 and LED 14-4 of LED 14-3. 
[0068] The above actuation enables it to obtain the output voltage of a total of four 
pieces to LED 14-1 - LED 14-4. And other minimum control block 31 performs actuation 
by this minimum control block 31 being simultaneous or one by one. By it, reading of 
the information on the shape of Rhine with predetermined die length becomes possible. 
[0069] Moreover, this Une sensor equipment 30 becomes possible [ acquiring the reading 
information as a field ] by repeating above-mentioned actuation and performing it, 
whenever only a predetermined pitch advances to reading objects, such as space. 
[0070] According to the Une sensor equipment 30 of such a configuration, as compared 
with the case where CCD etc. is separately prepared as a light -receiving means, 
simplification of a configuration can be attained by having prepared the light-receiving 
[ luminescence cum*] circuit 10 2, and 10-3, and having made this light-receiving 
[ luminescence-cum-] circuit 10-2, and 10*3 equipped with a luminescence function and 
a light-receiving function. Moreover, since it stops needing equipments, such as other 
CCD, separately, lew-pricing is also realizable. 

[0071] Moreover, by having formed the multiplexer 33, time sharing of the 
light-receiving circuit 32-1, 32-4 and the light-receiving [ luminescence-cum-] circuit 
10-2, and the light-receiving result of having received light by 10-3 is carried out for 
every dififerent time amount, it outputs, and it becomes possible by making this 
multiplex to acquire a Rhine-like print-out. 



[0072] Furthermore, if control signal a-d is controlled and transmitted from this CPU34, 
the AID input terminal 35 can be made to carry out the sequential output of the 
light-receiving result obtained by LED 14-1 - LED 14-4, since CPU34 is connected to the 
multiplexer 33. Suitable reading information can be acquired by it. 
[0073] Moreover, since the light-receiving [ luminescence-cum-] circuit 10-2 and two 
10-3 were prepared, and the light-receiving circuit 32-1 and two 32-4 were prepared 
further, and it prepared so that such LED 14-1 - LED 14-4 might become the same rank, 
it becomes possible to read information in the shape of Rhine every minimum control 
block 31. Moreover, reading of Rhine-like information of the minimum control block 31 
which has predetermined die length becomes possible by preparing more than one in a 
single tier. 

[0074] Thus, while it arranges in order of LED 14*1 to LED 14-4 and LED 14-2 and 14-3 
constitute the light- receiving [ luminescence-cum-] circuit 10-2, and a part of 10-3 
further, LED 14-1 and 14 4 constitute the light-receiving circuit 32-1 and a part of 32-4. 
Therefore, it becomes possible to make into 1 time of the count of min the count which 
sends the change signal from CPU34. Moreover, it becomes possible to make an 
informational reading defect into the minimum by making into the minimum the count 
which sends a change signal. 

[0075] And whenever it carries out predetermined pitch advance of this line sensor 
equipment 30, it becomes possible by repeating reading actuation to acquire the reading 
information as a field, 

[0076] As mentioned above, although the gestalt of 1 operation of this invention was 
explained, this invention is variously deformable besides this. Hereafter, this is 
explained. 

[0077] Although the gestalt of the above-mentioned implementation explained what 
made a total of four the minimum control block each by two, the light- receiving 
[ luminescence-cum-] circuit 10, and the light- receiving circuit 32, it is good each at one 
also considering a total of two as 1 set (the minimum control block). Moreover, since it is 
utilizable also as a photo detector also as a light emitting device, without performing the 
change of a luminescence condition and a hght-receiving condition, even if it constitutes 
the line sensor equipment 30 which consists of a luminescence circuit and a 
light-receiving circuit 32, it is available [ the gestalt of above-mentioned operation / 
LED 14 uses these conditions as a fixed target, and ] for it, although the line sensor 
equipment 30 using the light-receiving [ luminescence-cum*] circuit 10 was explained. 
Even in this case, since it is not necessary to need CCD etc. separately, low-pricing and 
simplification of an equipment configuration can be attained. 



[0078] Moreover, it is also possible for line sensor equipment 30 not to be restricted to an 
above-mentioned configuration, and to constitute only by the light-receiving 
[ luminescence-cum-] circuit 10. In this case, what is necessary is not to constitute the 
minimum control block 31, and just to transmit a control signal from CPU34 so that 
LED 14 may be in a light-receiving condition and a luminescence condition alternately. 
And once it transmits a control signal so that light may be received by LED 14 of another 
side after receiving light by one LED 14, it will become possible to output a proper 
reading result. 

[0079] Furthermore, even if it does not form a multiplexer 33, it is also possible to 
multiplex a light-receiving result by CPU34 by carrying out control adjustment of the 
output voltage of the light-receiving result of having received light by each LED 14 etc., 
and to obtain a good light-receiving result. 

[0080] Moreover, although the gestalt of above-mentioned operation described line 
sensor equipment 30, of course, it is also possible to apply this line sensor equipment 30 
and to apply this invention to various kinds of optical equipments. As an example of the 
optical equipment, there are camera equipment, OCR equipment, etc., for example. 
[0081] Furthermore, although especially the number of a multiplexer 33 or CPU34 does 
not Umit, neither is available for these multiplexers 33 or CPU34 with the gestalt of 
above-mentioned operation also as a configuration prepared one by the line sensor 
equipment 30 whole also as a configuration prepared every minimum control block 31. 
[0082] 

[Effect of the Invention] As explained above, according to this invention, it becomes 
possible to make the light emitting diode which has the same configuration with a 
luminescence means and a light-receiving means do so a luminescence function and a 
light-receiving function, respectively. For this reason, the miniaturization of the 
equipment by simplification of a configuration can be attained as compared with the 
case where CCD is used for a light-receiving means. Moreover, as compared with the 
case where CCD is used, low-pricing is realizable. 

[0083] Moreover, a light-receiving [ luminescence-cum-] means is established, and he 
changes this light-receiving I luminescence-cum-] means to a light-receiving condition 
and a luminescence condition, respectively, and is t^^^ing to change with a means in 
other invention. For this reason, it becomes possible to output a luminescence condition 
for one side of the light-receiving [ luminescence-cum-] means by which juxtaposition 
arrangement was carried out, for example, and to output a good light-receiving result 
for another side with an output means only at the change of the function of a 
light-receiving condition, then this light-receiving [ luminescence-cum-] means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is drawing showing the configuration of the line sensor equipment as an 
information output unit concerning the gestalt of 1 operation of this invention. 
[Drawing 2l It is drawing showing the light-receiving [ luminescence-cum-] circuit in 
the line sensor equipment of drawing 1 . 

[Drawing 3] It is drawing showing the property of output voltage over the input voltage 
of MOSFET in the light-receiving [ luminescence-cum-] circuit of drawing 2 . 
[Drawing 4] It is drawing showing the output voltage property of MOSFET to the 
photographic subject brightness in the light-receiving [ luminescence-cum-] circuit of 
drawing 2 . 

[Drawing 5] It is drawing showing the output characteristics of MOSFET to 
photographic subject brightness when the component size of LED used all over the 
light-receiving [ luminescence-cum"] circuit of drawing 1 is small. 
[Description of Notations] 

10, 10-2, 10-3 - Light-receiving [ luminescence-cum-] circuit (Ught-receiving 
[ luminescence-cum-] means) 

14, 14-1. 14-2, 14-3, 14-4 - LED Oight emitting diode) 

15 " MOSFET 

16 " Transistor (a part of change means) 

30 " Line sensor equipment (information output unit) 

31 The minimum control block 

32, 32-1, 32-4 - Light- receiving circuit 

33 - Multiplexer 

34 " CPU 

35 - A/D input terminal 



